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Abstract of JP2002164554 

PROBLEM TO BE SOLVED: To provide a 
photovoltaic device at low cost by reducing the 
consumption of high purity Si material. 
SOLUTION: Photoelectric conversion elements 2 
are mounted in a plurality of recesses 17 formed 
on a support 3, respectively, and reflected light 
Inside the recesses 17 is cast to the photoelectric 
conversion element 2. The photoelectric 
conversion element is almost spherical, and a p- 
type amorphous SiC (abbreviated a-SiC) layer 8 
with an optical band gap wider than an n-type 
amorphous Si (abbreviated a-Si) is applied to the 
outer side of the n-type a-Si layer 7 on the center 
side. Then a p-n junction is formed. A first 
conductor 13 of the support is connected with the 
p-type a-SiC layer 8 of the photoelectric 
conversion element at the bottom of a recess or 
the nearby place thereof. A second conductor 14 
through an electrical insulator 1 5 of the support is 
connected with the n-type a-Si layer 7 of the 
photoelectric conversion element. 
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lftftm<Ojm] 

imm 3 (a) liB^ttoflm^wu mi*m 
wm*i/zti£<o{>mnm2¥®ft®$:iii. £2 

m i a x im 2 *mwmm>t>iffiwj} & 1 * mm 

(b) 

»l*fW:S2**i:<0Hlfc. **Ufilt*£rtLT. « 
IS 1 #K4fcttSB 1 3*±fc#J*S*ufc1MWfc J: 

mm i #*±tcjBjasnfefneawnc «* 

$ 1 »ftti . ftl^BSS? <om 2 t«SlW t« 

s. 

[ff^JS2 ] atreaftSB^O^Ji. 0. 5-2 mm 
tt. 4 5-9 0- Tftftik*»ak-r6IIWlffll4fc 

rmm4] ^mzm^tttzw^mmi. n 

vm2*mwmifi. ttmzm&mz&m s *uo ^* » 2 
mt-thwm® l-scoo-hcoi nziimnm.'mk 

E. 

imsm] -&mcow%wfehi<mmmx\ 
a. 

aoa*, s2^«*<orapi^±»owiiiiN:si 
stt^ss i aem. 3 9 c7)«h t l< t 

asiwcisesfu 
iwenpia^ssai Lass i ^(*s^H$ie^*^ m 
2»«?L4 ozitLxm2mmzwmizimzti&z 
t zftmbtrnxmimnKftigmw. 
i mm e ) msemi-m&i d i * u 

frffi»2 Wfc0oBBP»art££D 2 t u 
f&l*8HL3 90i*jg£D3fcU 
S52««?UO0>l*Jg«:D4i:-f*i:&. 
D 1>D3>D2>D4 



izwxz b im^b^hm^im^mmgkw. 
\mmi ] ^frnvmnmumwm s 1 1 

U 3t«^«i 1 c7)^i:^^ISrffia^S2i:-ri>i: 
»ftitx = Sl/S2£. 2~8£»fc.rfc£*Sa 

fc-rst**« i ~6o o *>o i o(c«a*»e««ssii. 

[IS*JS8] (a) «B33c#«0»tt£*U SSIW 
^£J:tf*ftJ:9fc»#<GS&2^{WB**rU $2 

US 1 J:^»2iHI«cBia*><»3CS«^«raj*"f 

(b)^t^T. 

IR 1 SMfcifcttSS 1 »ft±t»*$nfe»a«fc J: 

^iHWrtt^teass^wasiiTiHiaws! 1 ®ft4 
i mft±m&ztiKmmmmiz£ twmm 

m i mmi . jcbsmsh 1 o» 2 ^swwitcasiwwg 

852aWMi. *l*3»*W^)iiiiEKajL!t«^tlE«« 
«13fflHtW>J«B4. 0. 5~2mm0T'J)O. 

5:Rf^tM]a{c7)gHP4g<7)Bssrs 1 1 u %n^m^ 

<r)*>t*t;tsmmZS2b-thb%. «tfitx = si 
/S2£, 2~8£«.ii;i:fc1*ai:**#WK8B. 

[ if 9 ] ( a ) t mmwrnt* * i , a 1 

<*«fcJ;y'-en e t0t^^2^*«&*L. ^2 

a i *j it^»2*»*aia*'A>*iefW]*ai*i-6aft 

(b) 3a*flrC*->-C, 
1 tdiW, 1 W*±t»J«S tifzWMM tz X o T 

jtiBeaa^tcsBitsii. 

m i *(*(* , jtasaisR^ o»2 *m#m£.9$stf}izm 
m 2 , & i ^^«sico friestij LTtgs^ 

«!SfflH^W)i«B4. 0. 8-1. 2mm*T'*>9, 

wkzttfmm* s2 t-fh t$ . *7titx=s i 
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z 1 znmbtimm 1 -903 1 otieaoMfc 

Mil] 3K*3Sa*?tt. 
XS32¥igtt«a<, 

tth mm i-9<?)?hcDi nzMmmmmw. 
imam 2] mi^mwmt. n»sit»o, 

«r»t i o 1 1 fe»o%&g£B. 

[|I*JS13] *l*f*ltWn»Sili, nB 
*S B B B S i i£J3n«£ B B B (uc) Si 

mm 14] 3fc*SSMmt, 

7 mw&*%th z t *mt time* i ~9 

MWiJJU 5 ] l*I«-b;Hi. P nft£Ji*fcJip i n 

\mm. 1 6 3 rtst-ir/ni, rt*»4)^fc«c, 

.KOp i n$£Jg J; *) h%&W<y K^-r yTtf/E^T 
*^7 r X^^(ifafe B B com2^^« t £ t 

immi 7 ] m-tMi, m^mzmz. 
-umw&&m i t . 

flWWIWWOftIS 2 1 Sr^Tt l» i k £ 

ttfflktifflROTIl 5ia«^*««B!«. 

1 8 3 rtss-fe/Hi, ^Keltic, 

7*/U7rXKtt¥gtt/lk, 



®®k?immi 5E«^3K««iB. 
flKiWB^cjboT . is i *mm± o t^w^ 

7*/P7rX|ttt¥gtt)l^ 

mti-mmi otm^mm.. 
i mm 2 0] mi *m#mii . msmwmwm 
xhizk^mttrnmi-i 9<vo-h<7)inz 

imm2 1 ] wstmsmmmm, i nAs. g 

aSb, Cu I nSe 2 , Cu (InGa) Se 2 , Cu 

1 nS, G a A s , I nGaP, CdTe*>^//l' 

-rfrhmititz i mmx-hhz t mmt-tmm 

2 oimnxstmm. 

i mm 2 2 ) mw&mtf®® Lrsesstu # 
nmwmmmi.. mizm&LxBis.ztixm. 

ucoiffitiwmimftbtf. m.tki>tixw&mzim% 
ti h z t $r m t -t h mm 1 ~ 2 1 <r> $ *> <n 1 o tie 

mm < 4 s . * «ts ^?k*7t^/'« 

■v7--(>?\ Xy4i/V?. ^'J -ys/y^ifOXST 

=5:0. ^SkK:**. ;^(S]li2»^-rsftiJ^25tffS 
tBtt, 7^e;P7rxs i (B&ffca-s i ) mmfrbfS. 
h. z<nm2Wffmjii. r5Xvfls¥SRffl«sffitj: 
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m^-mm bixm^hzbtfxz&b^? m&m 

Txmmzmmix. ^m^mz^^m^xm. -t 
t£hh^\ -ytffHtu Ltztf^xmmg 

mizx-ixr^mtt&mitffflmti. r^yrx 
s i ±i%mfc% t'com^T' u x wwmmzti ->x\^ 
h. L*»L=sr*»A>. zoitimmizx^xi*. 

5-2 5%g£&fct&kv^&#m£ft:s-i/n^. 
mmjhUzt/t£tt.ZM>\-r&%ifflib ix. mam 
imz®.mzm< ix. ^±mm^)^2^ttz 
u 3 sac-*-** ? 7 ^«*»wfi*<*ssn, ft&ft 

6lOXe«4"CJW«-ftCtKiefllLT^&. 

tfatBii, t:btamt¥7 - 5 a & 5 5 tH^s-n. 

&. C<0»3jfe?TaafTJi. p»S i«tnJgSi*ft 

\,zwh*-. -eor^s-^AmoSB*^, n»siji 
mixv-y ■ rv-mmh. z<Dm3ffifmx- 

*»<1-S«fifS36*ft4. 4JfcSa«3W»|6Lhfc0Sfctf> 
fctt, »Kiii*** 9, *<o*#Ii!fc* 

mmmzgt,. 

i&mwmix o b-rmm) xftmnsmt. 
&<osi %b'<7)*mmtncomstm®i. u>«>* 
mzmmMx-h*) . -54o««h, m^v^mam 
m^mztx. mizmmzti&»mmii. nswrnn 
m&mmm®-t& zbx-hh. 
i smtmeti tz^m-n ] *»B^i , ( a ) 

sftEo-aMWSiBU ai*jj:i«s2**«t«ia*> 

^^m^itt^SMfcOftm^f^k . ( b ) s 
4fcU« 1 «*±(=»rtS*ifcWMlc J: ^TrtS* ? » 



ms&&?mMZhx[mv>m i *(*4^{±m 1 9 

?fc!«Mt§*i. SSl^ttli. ft«£SI3if)§l2¥3Sft 

iEllffitfc^fc:«5RWfc:ie«S<i*$»»4:S:*Oi 
kfc^ktSftffcfcgilT'**. *»!Btttitf. (3 

fcttSI 1 »*±fcm$*ifc««flC J: ^KJtl, 
Lfcj^T3^fck*0*ra*>fctf»fctt. ftm^BSSi 1 
KlI«fc:!H»S*i* k k EMBOSS 1 S«fr4fc 

i m&±izBf&ztifctifflmiz£ ixmztixK 
mmm^ff^^m-Lx^wmmi-^mm-th 

bifiX'^hbbh^ %wmm?b3&fft<m#bcr) 

< -r s i k a . ^wncr>%%^m^z 

*'^-pTti<. ifc/itilfpn^ p i nJBcO# 
^iS^WLTV^t J;<. ^comfzbHi. /a^K 

— /"CU-VJB, MIS (metal-insulator-semiconducto 

m2*m®cr>fflum^®ftmzmii!,ix}5 r ) . zti 
ti&ymmjizmbtzbtfx'zz. ^^wmza 

■CR^(!)nfc*2SW*t:, «SRWK:«f«$<i4. ffl* 

»b&2&wbmmzB&zti&mmx'it, mm. 
nsmm^it. zix^min^u : m2mmzj:^x>sk 
mmmzti. xzKmfti&mix-tzzbffX'Zz. m. 

%®m? « . K«T'S> -> T t i V * Wi k* t . WScT* < 

v^mkt, *%pn<r>mm<7)®<7)BBX'ii. ^wtwiu 
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. 3fc«£8l3g7 Ofl-SU: . 0 . 5 - 2 m m * X'h 

Wm. 0. 5~2mmo!.T"£ > 9. »4L<JiO. 8~ 
1. 2mm0T#>9. &l>V*J;i£rt:#>l mm^T&oT 

Sit S J; 5 £3:4 1 1 U=. Mm&fCOMViftm 

new. 45^-90' -cib&zb&mbtl. 

mzUUf. ffii&COmzqxbfteiZ. 4 5-9 0* 
ca^ikKioT. ££>£#;£ L<i±6 0-9 0* 

2 m* t <n%smmmfcto£<^j:mn&7>wmt:® 

&ZbtfX'$&. *fc*W»tt. Sftfttc»*Siifcl!P 

^o^neti. Kb umco&v&zfiBX'b'o . us 
tixwm.izBtfLzti. vmn&b i < (i-twjsijfl-c. 

3t«^*^81fcJ:tra2¥*fWf0». ffi5(cm§v 

m^>mn(o&i > L<ki.^matv. mimmzu. r 

1 SMSRl 3 9 *U b b h iz s MfmWifo 

fctt, »lJ^ffL3 9<ottKJ&*tr-ea±fc:««^W 
•f*R^S2tt«fl.4 0jWBJ«3*i. iCWaiHS^ 

Knags aawifites fti««?L39fc:«*»)&*, ft 2 
^mitf*cJi«oBBP«o_haKoj'hjaiBfc as 1 gft^ft 1 
? l 3 9 mmh 1 < tetttffiimcom t *k n%mz% 

m2&m,4 0£ftLxm2mmzmmizim 
ztihzbmwLb-th. ifcaWMBot, Ttm^^ 

WflffifcD 1 b U MEft2*jfttltf)liPg|5<Ol*l&£ 
D2i U »l««HL3 9^rtaS:D3i:L, SS2&81 
?L4 0<OrtgS-D4ft&t 
D 1 >D 3>D 2 >D4 

ft 1 »K?L 3 9 . JtlBaftR^lillBWPaif+ifi^K 

-mtf. mto<v®sm&mzmistit&2®mL 
4o^irtxm2mmz. tawf-urns*-.*. ztuz 

ftttOftl*3J:tfft2«#£:. JHKflWR^^isJ: 

wb 1 mm b *«ttfc«fc«i-e*i«*** - 1 

*<TS&J:5t*ft. *2**tMi:»l*{*t<0«« 
WSf^tBULT, S^co01WSPai9J:Ot±*rSg 
2^fcfl^PS9<a±S<0JMSiHi:. ftlgftcOft 
1 Jg*£7l3 9«0«iilfc L<ttttfflHtiff<0«$h t&;b*> 



ft 1 SM3 9 WrtJIIiHfc 1 mffifl 

39mx-fsiimi39&mtsmbtf. msm&si 

lOfctt. aS25K*cl4*«»2»a?L4 0*fflljlLT, 

i<, 4fc(i»2»tt?L4 0tR»t<!)nfcll«tt^-A 

oT. »2»*14teraWfc«ttSivCiJ:V*. ifc 
£ftfcOttgDl*$J:tfrtgD2. D3. D4$r. bUkE 

f&BJiti. ^ftOEiaWlP«^fflflt£S 1 fcU 3t* 
iM*?«>«N>fcfrtr»rIifflt* S 2 fctS i: # , «*Jt 
x = Sl/S2£, 2-8tS^it^#Sit-fl.. 4 
fc*fHHtt . ( a ) ttffSMfcOEttfc^TU ft 1 
**Jj:^fiJ:0t>«-*<O»2i|i*fWi^L. ft 2* 

»^<oispa^fefti i i i »fwio-atft'*«sajL. ft 
i*ji^as2imi»*iBi*»4>3iflss***aj*t*fflR<o 
stssan*^ . ( b ) ztrnx'b -> x . ft 1 »«st ft 

tiMiMtz x ->x nmim&zttfzmvrmmfi. mt 
LxB&zti. &wumzm%®m?i)Wmztixw 
i mmwm 1 #f*±t:»a§njtisna*aw 
(cj: iRWjbwtreEJjBR^csaws^i, ft i mm*. 
ftm%m?<r>m2*m&mzn%mztmztL. ft 2 
©w±, ^i^mmcom^mirM^zm^mizm 

mZti&3ffiftbt:$fi; *BE8BfW)««tt. 0. 
5~2mm0T*O, »«<?)laS«i^S 
1 fc U atTOftSR^^+'^Sr^trBfiiBi* s 2 fc-f !> 
*3tJtx = S 1/S2S:. 2~8lciS^CltSr^ 

ftl^ftJlfci^iiiOt^ 
tf>ft2¥#ffr«£*rU ft24 i »*fl^PSR*^ftl 

^wwiw-a^^SHJ t , ft i fccttxft 2 

->t, fti#flttft2#«5t«iBit, «m*e 
f*4fc{4ft i #*±tc^§^jisastci -»t i*iffi# 
ujtrean^p^iB^tLTDas^iB 1 mmtznm 1 

SHHciSfSfU ftlS*(i, 3tmS!}aSl 1 ^ft2^ 
ft23?i*(i. Stl^mHWBO 

* . c7)?hfiJi . 0. 8 ~ 1 . 2 mm 4>X'h 

o , ^^comgpwiigpsgwffiasr S 1 1 L, 3tS^Ji 
SS?<04><l>£#tfBfrffiffi£S 2 fc-f *3titx = 
S1/S2S:, 4-6 tcSt^Cl b iimbt 
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tztt \m<r>m.v>$>fmx'h n.tzt uiKfmx-h 

mzmmzm. wumnmmnmvh^x. 
n^mm-tizt^zx^x. ±wt%z<nitmzmj 
^mzm&ftm%m?<?>{iLmM<?>mx'%iitz 
%.n±x & , fmsm&^tzfmtbz t vxz 4 x a 

U*t«mx = Sl/S2?;. tzblii 
2~8fgklT. 4£#4L<l44~6fgkLt\ vvb 

&ttk «««^««Mwasti«iMk-*- 4 3 k 

4. Lfc^oT*WaBff««fli: 1 Sr6W8« i l i «* 
44 3K&4. JWSWSHlT* 0 . £ 

w%<vmmi,z£tu£, aimttcr>sifrt,tfZh%M$&i 

m=F£. -ec0W5* { 8OO-l OOO^mflbt^&J;^ 
t«lJLfc*ff3lSftBIB?li. *ftJtx£4~6fgk 

U«£Wt4¥«(e$^£k£<9/S*(i. &9 0 

s i wffifflsji , 2 g *mamv&tt t^o mrnm® 
vxj^m&ftwzwmTw&iftfftmxii. m& 

i/yny^fWi. 350-500xzmt'cfeO. X5-f 

1 5~2 0ggfi"C*4. LfctfoT+fWTCIi. Si 

m^^^S^Sr^tl. £ k . 84173 
1 Wfcfc 0 <0 S i <9&ffl;l£ $ <b fcllWf 4 £ k 
4A\ WBM. IBgtliftiKitxWJiapkktt:. DO 

mm <t> iZMir. L<(i0 . 8~1. 2mm*CI^ 
kkitC ft3titx£, 2~8£®t^ #4L<{44~ 
6 k fc J: o T , jWMftSWRS-Jft*' t , » 

1 w*fc 0 i wffiffla^eari c k#T& 

4 k k tic. ftm^Bl^k$ftttk<om^W>Sr&l^ 

&xmt:Zuzffimit-tz>zttfX'Zz>£oiz%h. z 
co j; a t Lxm&m^m'&<mfcmftt<n&&t 



"T-CDftm* 0 . 5ram^ jfcStTU: . S i <0f$ ffl*J4&$ 

co&WsmtW&t&tiK Si«0ftfflili#<5r-jTL 
4 ^. *3Kitx#2*8rCtt. S i OttJftt£3fc#flfcm 
"t&ikttT*^ 4£8£i@i.4k, n&mtftat 
Hi 8 0 %*M L , ttt&OffiTfcffl < fait* 
4. MKttxZW&nmcDmizM&Zb 
fc4ot\ £M*£8 0%Ja±kL $*>C9 0%W 

*tf, 3tm^^^h@k«7feitxkS:fi^»ffl(0 

tancan^f , ztuzx^x m&nm 3 sttf a« fcJt^ 

S iOffifflSkS-^-fixt, 1/5-1/1 0 iz^mt 
4 1 k * 4 k V ^ LfcSS*3&%lS$ ix4 . 4 tz 

S*. ^ki.(f4 0~80X;k-t4Ck^t"^4. ^/l 

twj: -5T7^& ^7 s i mszmmTcogftzmi 

l , 4 ; k *rarfl&C*> 4 . 4 fc*JWBU , H 

1 4<7>x o \z. xmzmi-te, -umm^nm 1 * 

$ixT. pn^SrWT4^kSr^Sk-r4. 4^:*% 
aflti. 01 5fiJ:V0 1 6cO<t a fc, 36©S«BB^Ji. 

-^mnM^com 1 68,73 wjwt, 

^7 r XKftiWWMi 6 9, 7 4 , & £1/% 1 
7 r 2 7 0, 76tf. Z ff)WfCJ&& $ 

fix. Pi ns^^-riikSrwat-ri. 4^** 

BBW. 351^WB(i. n^S iT*"5. ^2^{*J1 
{4, P^7W7rXS iCT*4ik^SS!k1-4. 
4 . ft 1 iHWMT* 4n»Si«. n Mi 
ASi4fcttn»8ttSA(x*c) S i t**wkSr«fa 
kT4. *»!Bfc«itf. HS?>7^7 7;UNgftfc 
■totp n 4feliP i n^xnSteJgflBEfcflWtt- 
4 . JbOAWffltcffft-riJKtm^ft 2 ¥^*«(03t^ 

U CtiKJ:oTft2im»fMl<03fc««ffia«:^<L 
TdcOft2*«f*iit'5t* ? iiS)tX$fL^v^aicL. 
iwm^kiEakfOSiS^SrM^L^ ^©IR^^S 

k* { -c-#4„ ittp i nti&imxu. mmj)m.m 

^^An4kkt(C ffiRftMOiSKSrlULTV-f K3f 
^ 7M1 4 i k J^T & 4 . . tt 

^<05tft«t«tfc»t4 PJ^S i *(^*Cn»S i 
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mhfttf'uhtihZtlztch. p i ntg^5r^1-|>5£« 
%mir<?> i «TJ±, 3&W»JRS*lT VP • mMZft 

kt±. 7x;l^<i£«m^kfti^OiS<ai£L 
T, ilT'^L/cS^, IE7LS-, P5fI@Cjf*l*l&m 

t±, 017?)J:o£, JtfBCaSW. 

swf^w-ri.ra-fc/i'S 1 1. *<r>nu-t)W?mz 
k xf-v7Bffimzm-&zt$:¥fmt-fz>. 

&fz*%,Wte. F*Jg5-fe/W8 1 i±, p nft^mitzlZp i 
n££/I££l. *|-SS-<:;U8 2ti, pnMifcliP 
i n$£«££tl>-k£^Sak-fl>. 4fc*S6IBUs 

rt»-b^8itt, rt^^^cwtc, -umtxtXtomi 

*fc{i«»SftW*»*18 5 k £WU 9m^)U8 2 
l±, ftfrUMZIRlZ. i nf££JI8 6 

k, COp i n^liOt^WA'yH^.yr^S 
^7*^7 7*4 fcttttfSft*>» 2 8 7 fc SrW 

was i *mm i o 4 1 . flfi^«m^wr^;P7 r x 

*J i^/4fett»8ftOimiltMl 1 0 5, 1 0 6 k £W 
U JMJ-b/H 0 2t±, flfrfeWcWc. -*SW«^ 
oa^&WWI 1 0 7 k . 7*/P7 r xKtt^fM 
1 0 8 k . fli^1K^atK&Aa£ 2 1 1 1 

tZ%i-&zt*ft®ti-&. 4fc*&9Mdu Hi 9<r> 
Xdiz, flat-fe/n l 2(i. rta^ttCJWc, -^raw 

r7.gtt¥#ft«l 15 k, Mitff^rt/^r 
7.4MS&S1 1 7k£*L, ft»-fe/H 1314. 
WcWK, -*^BffMcO'fS^a B H ^*/1 1 18k, 7 
*;P7 r 119k, fBrtraWJBaoWB 
fttf>JS 2 ¥##«1 2 2 k m-tl Z k SrftStk * & . 
4fc*3l^{i, H2 0cO £ t-5t, »/H24ll 1*1 

m\ 2 6 k , at^aoEe^fti 127k, as** 

m^T'J>oT, S&l^ttlJrOiftW^h'^ 
>y7'*^V^7 : E^7TX^^Sl 2 9k5r*L, *M* 

130k. 7*n>7 TAn&*m&m 1 3 1 

k , fti!^«^^06S*g H B 9 0^2^*fl 1 3 4 k £W 
f*ikS:««kf *. XftWizftUi, (v 

c ) ^zgf^iifi, mw.fg.wn< . zcdx o%m&&*m 

ttl £ . SI 1 ¥#fls0 k p i n Jg£Jf k WlBIt*A-t 6 
7t^7T^P i nfl^JBti-jT. 4£<£<07 ; 6;1'7 

tap i nm-k^tm2^mmt^Tom-kiz^ 



X , 'J 70*«)=5riR*S:fi : 5 £ k 6 k 

fcJ:4E»*£»frfSikKJ:oT. fck*tf40~ 

6#fflffifl[*fc 0 WJfcOAItx*/^***^ < - k 

fMu. mmm&mmmx'h&ztmmt~r&. 
*fc*wwi. m&mw&mftmii. inAs. o a 

Sb, CuInSe 2 , Cu (InGa) Se 2 , Cul 
nS, GaAs, I nGaP, CdTeKSS^ 
7**^S{f^ia5i'C'J>SC:kS:#©kt&. *% B ^ 
(effiitf, rtflftOJRliNWWIi. ttSn&iKLW^it 

IfLi: W^^r*B«l**» & C k *<T'# . C «I k lc 
io-ct»*fc, 7t€^^^rfi]±-r^ck* { t-&l.. 

4fc**wtt, mmniffiwmmixmmzti. #s 

S^*om2^k* 5 , «fcfe<xr«»W(c«8KSii* 
dk^^Sktl.. 4fc*»«tt. friE#Sffl«BJi. 4 

TO^* { afe^^T€^Wt«^$iiSC k *»ak 

^ja$*<o»2»«ck*afc-c*«L, zoix^ftfo 
®(Dm£®miz£ hftmmn zmmm i , %m-t 

Z>m^MEZW9ibtZttfX'Z&. *WB(cfl!itf. 
SB*Oiai 2*JJ:^H1 3C^Sft6J:dt:. £ft#<9 
JMjaS!oi± 0 SU^-k AT 035^- k * fi^T m^wtctg 

DflgBfc it^itm^i^SrffiS-f 4 Z k & i i fc 
S 1 O£ft<0ffij££S-f B!rffi[lT'*> 0 , 03 {±02 £^ 

$ii«.3fe^«^B i mmmmmx'hi . pt^m^a 1 

^F2k, -?-<07fem^mSi 1 2*<iiBJ$^^S^3k^ 

VB (* , iJh'^;l/7^-5-;l-) , EVA (if-l/yt- 
;l/7-fer-h) 4if39»4>«&3lE«Mi5rtfc:aaSit, i 
03t^l 5 1={±, ±m^k'w*i®(Hk:^U df*— 
h=5rk'OS3ttt«a^-b 6tf&W.ZtlX®fcZtlZ. 

K®m 5 n 6 k mm ( 0 1 ot* ) com 
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(c(4. 4jmffitE&t'fr!>&m*&SSBi'-h 1 2 

7. fcJ:tWU:9itt#eO»2^*JI8£:frt4. 
fg2^*l8t«raPS9*W$ixa. mi^Sfr 
M7<D-mi 014. SP»9*»tHl<0T*t»a!'t 

3t«^^2c7)^lfcj:tA'^2^«sl7, 8 
*8«**«!iJ*Sft*. $#ft3(4. mSWfcl 3fc8 
2 &flc 1 4 b *>|SJ£«SUft»* 1 5 f M * f-S 

*u c: a i-cm ti£xsm2&m 3. i4#, «we 

fc<ktflfl2&ttl 3. 14(4, frfc^tfT/l^-yASg 
*$tfeiW*l 5(4. fctU£X<)H F3r#0£j£ 

mmmx-h^x *> <t < , *wt3**)€5«e^*ma> 

it. .rcoMgRl 7C0rtS(4. SllSWfrl 3£.£->Xffi6L 
Sitf>. #IHail 7|*IOlK(C(4. 3teg»SR^2**-t*i 
WKISfU. 04(4. £#tt3?)-S5<9™0T'£> 
S. Dflg?170|flPigl8(4^»t'J> , 5. fcfcXttM 

mmcomcDBBX'ii ,tztu$3 nma±.wtez&nj& 

Xh~>Xi>£\,\ H4t:tJV^TlBPffll 8<0S$wi 
(4. fcUtf2mmtt-)ttJ:K 
HP«18t4. SStXU. 7(4. HHCfc 

(tSffiU^<olfflg|5l9^J:o-cjI^S. ifUcJ:-? 
T3K1 ltcBtrtBStrtt. T#**f{t£<*)nflSl 7£ 
#Jfc*4£i:#"C*. Urtfo-CEBBl 7WrtlBW»l 
**1 3 CJ: 2 fcR«l,-C» 

<ztifiv** %m.**.*<^hztvx'*h. mu 
17(4. K(c^?»(;oixT. tzkummkmzwm 

izJB&Ztlh. tHJSJl 7<01T. 2 OS 1 

*mtb M 7 tflffift 3 <T>% 2 g# 1 4 2 1 T* 

«wt:SN«sft * . m^mm? 2 os 2 8 
(4. mucr>&ht<mcr)fs\mx\ -mw3<nw.imw 
1 3(c«swk««s/i&. 05(4. ^m^mm=F2cr> 

1 ts-mmiBffr**. 05o*®g»aH t 3 1(4. n 

ac7)01(c«fR-ri»KTffi«iiSr*-ri>. Sl¥3fWI7 
(4. 8ttT*9. niS ifrfcfiK*. Sl¥&ttl7 
(4, 7W7rX, mftifc«£tSflTtt-»'tiJ: 
V*. £«m^fMnott;frC®«Sft*»2¥»tt 
18(4, PASS i . ;<0»2*Slftl8tt, 7* 

2^*18(4. m\*mftmi xvity&wtvY* 

*v7t:fc< fcittf. fcfcitfpJBa-S i Cfc-ffl 
(4. y-f K**-yr5gfftB#3i)£$iti>. *Wn<7)Mm 
<7>mmX'li. 05(Cj*$it.&Sl¥Sttl7(i, K 



mm^-fl InAs.CuInSe 2 .Cu(InG 
a) Se 2 . CuInS. G a A s . InGaP. Cd 
T e ^/Iz-TA^Stftlfc 1 a»T-J>o T t> J: 

#*l7«)±fc:. S2¥gf*«8*«£it. IO»2 
¥8ftJ18(4, P«*lB«SSrW-f i^NWItA 1 Ga A 
s. CuInSe 2 . Cu (InGa) Se 2 . G a A 
s. A 1 G a P. CdTettzttttlizmOtthfcgfa 

%-mfr<r>7)U-7frt>Mi£tLtc 1 m&X'hh . zdix 
p ntifemmw&ztih. % i fc«tt/^2^*« 
7, 8izT*>\syTZ*mftzm^&iMX'i*. im<r> 

Oomz. i¥SWM6 9*JBJ«U £fifcJ:->Tpi 
n«^«BtjWBBR$nrfcJ:v\ 05(c*$ill>ftm£ 
9tX?3 1*ffivv?. Hit^$itS3d**3fck«>fc: 
ffl£tf«c4 £$?itt£:fr££. JXtSlBBti. 06(4. 
#€£8131? 2 fc£»f*3 i: t*^*«^:*4 £»& 

^$ia^^c03t«^}gll^2* { i3jt§^^. 06(c 
^$it&4:?(c. 3t«S3««^2* t WH'ailXS*i*. 0 
6J^S*i*3fcS38«*?-2-CU:. S2¥$tt«8?)li 
Pg|59*^^l^«cl7^-g|5^1 O^HttJlT^ 
h. i<0gBPS?9(4. Wfl5 1*U80' *ffie>eH 
-CWKtcffMSitS. 4"l>ft#l(4. fcfcitf45~ 
90" T'fc^ttK. Iff* L< (46 0-90° Tfco 
Ti»J:V\ 3t«^^3 l^hSDl(4. fcfcitf 
0. 5-2mm*5R}Sf*->-Ct»J:<, 3&fc*f*L< 
(40. 8-1. 2mm0T*6. BHP»90rt!Sli. # 
jRffD2T*S*l&. »3tlbx = S 1/S2(4. 2-8 
fg-C&O, »^L<(44-6fgT'*>l». 07(4. ««« 
7t«^«!^3 1 ^«ffljDlLT^P^9Sr^-rSI 

S^3 1 (4. WlMOMaV*"* H 3 4 K J: -:TfW 

$fL6. WSW3 5(4. D-5 3 6, 3 7(C*>fe->T* 
»(t^THWSfgi)§nS. Sl>'06^#B3.LT. 
(*3Wi8Bt*fc^t, T/US-7Af|<»5fBllM5l 3 
z\<r>% 1 »«c 1 3 Ctt«HjHL3 9jW»iSS 
it*. «&?L3 90fif£D3li. *^B£8W^2wn® 

d i *src* o t , as 2 ^<*a 8 <ohi □» 9 <ort® d 

2S:«i*ffltatfil4 (D1>D3>D2) . 

om^ifeiifri 5mm$ti. znwsjmtbi sui 

&ffll4 01MfS&1Xl. «NKIL4 0<0rtgD4tt. * 
m^*i 1 2^Pg89c7)rtSD2*)lT-J>S (D2> 
D4) . £5LTS«7L3 9S:3f*4Sll*fla 3fc8S 

^7L4 0 s^r-rs^itsa* 1 5 fc**fita4>*vr«*s 

itT-^bSit. Cit^««MJHL3 9. 4 0cO#W*R(4 

-m.m±.iz&fct h . $ <^ (cm 2 sift 1 4 timtzt>ixx 

SSfSfiTHttfcSfi. {@¥^Pf<*3a*«§it 
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S3 13* 1 3 1 . SM4 0 *3r*-*tt*l£tttt 1 5 
fc. 3523*1 4 i*\ H**fc:fife4>*iT«*3*i-C- 
WfcSftTiJ:V\ m*$J:tf*2»*13. 14&4> 
1/tm^iteJSflsl 5 fcfcitf60jumT*-> 
Tt>J:n. 3tlBl!»^2«)BBP»9ffigJ±. &*M3 
9fc«*9&*. tt*lttl**l 50flHHL4O£Btr. 

Mie^na! 9 wjfitt. «sea 3 9 takers 1 3* 1 3 

2 O^P$ 9 <fc 9 L 0 1 OJJTWB 2 ¥3*1 80 

nai^tiRrtMNU:. £#* 3 a 3*^13033 13 

* 1 3 <0» 1 8M7L3 9flifi0>»fl\ "f 1 Ml 

7L 3 9 <0|*|jljffiii fcli*tf>* 1 WKfL 3 9 ffiSTf? 1 ft 
^?l3 9£HtfSS#fc*\ *aWK««3;h.S. 3S2* 
3*1 8<0W3ffl fc 351 3* 1 3 fc OJHJMMM 4 ( 0 
1 $&) ti. ^P3J9 £#tr«S¥iHtf>E*S4 5 J: "3 
i3513*l 3ifiR*r« <01O±}j) fcffiMU - 

z>ztzmmiz.ffi%\ *izz<r>mMft4 4\i. s mn% 

>t^4 6^ffll,(SS 3 Fffl4 7J;0t>^n^91l (010 

T2r) ffl¥&£ft*3 &tfr\sx 

j&fs&tih. 3523*1 4ti. mmm^\5(ommi 

4 0*^H6«0±*tSiajL, -T=5ri5*)}f«g7L4 0 Srff 
aLTftS**J:3£^3ftT«aSI52 

tfttlmmT»oTt»J:V\ 35 1 ¥3*1 7 i 35 2 3* 
14fc«>raW««m i>J:t>'352¥3*18h3;i 
3*1 3fc<o«M9«tfcLafctf>WlSUt. wtffuWfc 
CHJRWCff feMT i <t < . h&M}£fc®mzTfbtl 
Xt>£\>\ ZolXBtiLZtltzimi 7 At. PM9 

2 a*Bii3fi*. *ww%m> 

flWMMTCtt, 3*1 3 /!&*§* 1 5/3*1 4 O 31 
fi§it£ . DflSU 1 7 jWBiSS its J: 3 CfflttSSBJni Lfc 
tt. ±ao#MPgl53 9. 40£. 2Sao#U— 
fcfflwt, 3*1 3fclftt**l 5fcfc<Wl«UE«L 
T. S»*3£tHai/CfcJ:v>. 08<i. 3d#*3om 
tfl 7l*5t3tm^«i^2Srffi»ri.IgS:^-rfS^k 

LJtiWBisrc**. fraoii7fc:fcv^T(»5i^ , 7 f 34 
«i. tcommi) i Tiiizf&A,t<m®<7)*tx\ ssf* 

3<0IH»1 7rt{C«gS$fLTieg§il-S». SRSI^v F3 

4ti. mmm. tztunooms m&ixmrt^ti 

h. ©?|A--y F3 4^J;oT7tm^^i 1 2*TOl 7 

rtcsa sfut». ^d#*3*«jiff*[6i4 2 tcpagp 1 7 
coi t7ft'wi?ii, nakiaiacLTingi^v h 

3 4Srfflv^T3t«S«j|rF2«:. fWr*P3»l 7£EB 

©sfts^jWEBSfis. 2 u 



BI3??20351¥3*17li. §HPS3 2?BaiU 35 

23* 1 4 «sm4 0 -asses 2 1 c*siwjc«8$ 
9t>±!8iMtimim 1 3* 1 3commn3 9im<r>& 

13.14 t XCEMX7203fl(2«J:^ffl¥«fMI 
8. 7fc^*SlW3:««flBi, fcfcitfp— !f}Ktfflv> 

ftoztffx'Z, m*k<r>m.<r)m&frhmu\ 09 

te. 3t^$^2fc^*3fc£W-fS*l£tf*4. 
4b*<»«Siifc«!BS7irrt«g0T*4. ffl^tf* 
4 . 4 b^tttf fcffitf *¥iBtt<0«jflS6 1,61b 

T. WWM*l&WT*rfl4. 01 oii. 09t^sn 

4 . 4 bc0j^iag»6 1,61 bftigcO^Br 
BO0T'S>£. -:frOffl£tf*4Oi#*3<0#5l3*l 
3W±tC. fBj^$J$*3b^23*14K 

^*3 , 3 b«07tm^S r F2 t:J;l»7t^S73^Efi| 
ft^L, ltzi)^xmrfhm^W£m r )&-tZttf 
X'*h. 01 Hi. ffl^*4, 4b, 4cfc«ftWfc 
««Lfcft«*^rr«BWkLfciliii@rC'*>S. 

-*wa^**4 commu 6 1 <o±*^JiTtfBj*wffl 

^li-*4 b<7)j?j21g?6 1 b^rMfeT, m«Wtfra<7)J: 

atcft^-rs. $^>^ffl^*4 b<7)w&<vmmu6 1 

btS»(IIOi5fflg|56 1 b Hi. mStth&&t#4 c 
^agg6 l ctz±TlzMht>i\xn$miz%WlZ1x 
h. ffl^*4 bO-^(7)ii|jag86 1 b#. ffl-^r*4 

coiHfflgK6 1 boTO^i 1 tssnsj: atsas 

ni.fll)ST(i. ft!2*£7)Ml3aa56 1 b Hi. ffl^-tJ:*4 c 
0^21^6 l cc73±^r(cies$ix. Z?LX^Mi2& 

1, 6 1 b ; 6 1 b 1 , 61 c«O01 HZ&W&fc&j 
|6l«i^oftfta6 Hi. fttitflmmtibott; 

<tv\ 01 2{i. W8tt-68tetf*4. 4b(0m^W^r 
«^1f}jtS:^-nSiffi0Tj) S . -1jcr>®£it#4<?>mm 
36 1 tt. 4±-ar 0 . ft!!3rOlfi-&-ti-*4 b^fflgf? 
6 1 bte&Tr>XBtfLZtl&. J^2g|56 1 tcfcftl»3* 

1 4 1 . mmue 1 b^3*i 3 twrnmizimzti 

h. 01311. *«W«||»<0ffiW}g!BHl3»t6a^i: 

*4, 4h<n%%mmm*mwmxhh. z<r> 
mmcomma .012 <onjs<ojg®t mm- & ifh \z 
mzzcnmmnBBX'te. m^t^4cr,i±^tzm 

i2g?6 lcr>3*l 3* { . !§•£"£* 4 b0)4T->fcffljfl« 
6 1 bi03*l 4t**Wt«ttS^*. - Oi 9^0 

1 2fccttf0i 3<wmmmiz±tuf. 5^*3. 3 b 
h. 01 4ti. ^BBonjfeofiijom'tioTtmse^i 1 
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froTIWHWC. nJftMSAUc) Si«63, njg 
£&A (poly) S i«6 4/pJBa-S i CJ16 5 
/p#fitt£ifts i CJf6 6^7rt^Tn8£l£#t 

Si^fl!t£(i. ft 1 
[SU ] 
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JS 


1 4 


6 6 


p fi c — S i C 


6 5 


p a-SiC 


6 4 


n poly Si 


6 3 


n fi c — S 1 


1 5 


7 0 


p a - S i C 


6 9 


I a-S i C 


6 8 


n jic-SI 


1 e 


7 7 


p n c — S I C 


7 e 


p a-S IC 


7 6 


i a -S i C 


7 4 


i a-S i 


7 3 


n u c SI 



mmmx-hh. &mm68. 69, 7014. naw 
1 5 (oitm^am^ 2 cav vc , ^atfti 6 8 1 lt , 

016(4, *^Bjc7)^SfeWffiO^o*ft^m j F2c0 

ti. 6^*3^4^*17 3, 7 4(4, njgfe 

AS iTA^ttlK 7 4 »i. iflftftfe 

AS iT'$>oTt i\\ 01 7(4. *»Htf>fQSOfeco 
^03t«^J«#1 1 2c7)fflfMll-C'J)l.. 01 7-020 

mG-t&%x%mm?2wm^t>tLXi>£\,\ 017 
~~m2o<n&%m3z®mir2(7)mm®mi. miz 

7fiZtihbii r )X'hho 
[ft23 
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i a - S i C 




1.0 8 


i a -S I 
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1 2 1 
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a - S £ C 




1 2 0 


i a - S i C 




1 1 9 


i n -S i 


1 9 




1 1 8 
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u c - S I 






1 1 7 
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a-SIC 






1 1 6 
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a-SiC 




1 1 2 


1 1 5 


i a-Si 






1 1 4 
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a - S i C 






1 3 4 
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jic-SIC 




1 2 5 


1 3 3 
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a - S i C 




13 2 
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a-SIC 




1 3 1 
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a - S i 


2 0 




13 0 
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M-Si 
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a-SIC 






1 2 8 
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a - S i 




1 2 4 


1 2 7 


1 mc-S i 






12 6 


n 


a — S I 



minz&ux. \hu*iv& lcow^rfcWSB-t/i'S 2& 

BtiLZtlh. Wfc/18414. nmr^ll-yrXS if 
$>->Xi>£<, ¥*fM8 5lip#tWSJIiSi'CaoT 
i,X<. $ 4,^**18 7{i$S^as iCT-fcoTi 
in. ¥*ftl8 6*>p i n»£»4, jtfBaft*? 2 

B,BOHatOfl!!WBJBTtt. rt»-b/U8 1«>sNMMi8 
4, 8 5<?35!ni»*S01 7i«iBfcU ^gP-t;U82 
<0¥Sft« 8 6,87 <Dg«^SrH 1 7 biiMt U 

mwmwHzmfSt $ *vt t j < . zcozt isma t a 
%,wcomm<r>mcoBB<o%M%mm : ? 2 mmmx-h 

h. rta-fe/n 0 1 tW-t;H0 2t(:)i. 
103-106 ; 107-1 1 1 *<«/f SftTfitjSSft 
h. HI 914. *^^!3tOflSW»JB<WttlBaii3rF 
2<OBrBS0-C*&. AS-fe/H 1 2i:JMHryH 1 3t 
Ctt. ¥*ftJll 14-117; 1 18~122#ffi« 
3*Vt«Mfc&*i&. ¥3MWB1 17KfUT. pJBT^ 



pigrWrXS i OX't>r>Xi>£\\ 02 0 

BrfflHT'*>l>. rtS-fe/H 2 4fcH35Hr;H 2 5fct4, 
*NM*®1 2 6~12 9 ; 1 3 0-1 3 4#ffMS*l 
*. ¥3MMK 2 9KfW.T. pfTWrXSiO 

m\^tixi>£\\ xmcnK-mzmm^ui. 
commmnmrntix^xt *mwxhp) 
mnmxit* 3ffit*3izitz.x. tztmxvti-x 

«»StWfl&>-y*LT, »l*JJ:V»2»«c^j« 
L, £»*fc«iai/CfcJ:v>. JSitjJ:VJS2S»iWi, 

<. SMCTft^O&SN i . Cr. Al, AgmtM 
fci: J:-5TJ&J*$*UAIlli"C*->T 

m=f- m zm- ix mszmm? t t mm 
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ZblzX-oX. tKiBu *x J: 
# k k 1> fc. itHSC!****)* 2¥3WMfc:S 

izxtiif. m^^m^-mmo. 5-2 mm^s 

*L<(iO. 8~1. 2mm*CS^i{,(:.»3tJt 
xS-2-8, #*L<tt4~6fcaii;£k(cJ:->T. 15 
i$Oftl 3 jfcff»«(Cit^-C3ft±*2j 1 Wfcfc 9<9S i (?) 
<£ffl*kft«£1$I^O ! &g=$:&k£, 1/5-1/1 

o taarr s z t a fc *a 

klcJ: ot, 3B&^3Sffi££{I(;:itS!tl> £ k *<T'# 6 
k k 1 fc. #1BS»S?<0R*«^ Lt ftJEEM*? k 

m#b<?>wm%®®fmxut:miti. zoix 
&mm±zti. znzbizx^xt m%%%w3i 
wm&zti&zttzb. Ltzb^xmrn®.. ism 
m<mmmm\m-fh z bm-% ixo . * 

WAy 77*. 4>'&fflkOS 1 ^tkl J: 0 tJ£< 

%<oxttmm4®n%2*mftmx'%tt s ®.wzti 

fc, **iJ:9M1**>p i ng^lt^C g«J£<7) 
4Ujf A (ac) ¥##J1 £tf£t l> i fc fc A -> T , 
x*;|/*S^¥*>iaj±£HS c k I. . 

*s»aw* * Ko±-r & i k t> -rare* * . * fc*w»c 

[01 ] *5K8oSlitO-»®<03tt«fBISl<0-aJO 

tizmwmx'b&. 

[02 ] mmm 1 «^<om***WIWB'r* 

[03 1 02K^$fLS3t^m^SlO^ftf^0T* 
l>. 

[04] 3 O-gG<7)¥ffi0T'*> I. . 

[05 j mm%?20)3iftft3iz%mtim<?>®. 



JBttJJti 3KBa«3R^ 3 1 £S-f8JrE0T'£>&. 
[06 ] 2 k£ftfr 3 k S-WtSffl^ti-* 

4 mm-thijmzmi? swwp^s. 

[07 ] S^c03tm^^3 1 SrTOJJPlU-CUP 
$ 3 2 418 SBKW* fcA^ffiiSElT'* S . 

[08] $*Sft3<0IHS»l 7rt(c#*£»jrP2*EM 

[09 ] fcttSflUIS? 2 k£#ft 3 k £W-t6ffl£tftt 
4, 4b*t«aS*utttfflfcStf««@-C*S. 
[01 0] H9fcjS3ft6«£tffls4. 4bOjSlfflgP6 
1. 6 1bf+ifio*M»Brj8HT**. 
[011] «^*4 , 4b. 4 c 

[012] imtb1&&t*4 . 4 bcom^W=5r«^« 

&£7fi-twmmx'h&. 

[013] *«Hawnttw«io}gjBfc:tj»tsa-&^ 

4,4b W«SWW«tt«S:ii^r BriSHT'*) I . 
[014] *IWB^tt^<03B«W*1B5*3lH ! -2O 
-g|5iOBfB!0T'J)l>. 

[015] *fK^JtOftO3BJB<^K«3lff2<0 
»rffl0T'S>6. 

[016] *^(0*SgcOfficO^^«^*i 1 2<0 

[017] *^^|gOfli!0^®^3t«^» ; F2<7) 
Bfrffi0T*&l>. 

[018] xmnmmnmmmnmgm? 2 <r> 
mmmx'hh. 

[019] *mwmw<nmmB<7>?tt'%£mm? 2 <r> 
wmmx'hh. 

[02 0] *fW*0S £Kft<^tt<0#!B^#*3£8i* 
^2£7)BrS0T'J)l.. 
[^»^] 

1 ft&mSIS 

2 swaa**? 

3, 3b Sfttt 
4 ffl^tftt 

7 SSl#»fMJ 

8 m2*mm 

9 ^PgB 
10 

13 mimft 

14 ^2S* 

1 5 

17 DflgB 

18 HPSg 
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[01 3] 
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[0143 [015] [017] 
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[StfcBl Wl 2^1 1D27B (2000. 1 1. 
27) 

[^ffilEl 1 

[ffiIEl*|g] 
[000 1] 

[0002] 

[aawftffl] *a«*ssi jfefra«»i. ttJi^ua^ 
*kih m&mmmK sajte ix®5o %v±£ t 

«c&4. 

[0003] L<r>w\m*Mmmcr)&2mmii. 

7W7rXSi (Bfrfta-S i ) WMl>bfBLh. ZCO 
tCjgHLT, ^ftrt«»c£Rtf>tNitf:KL t%h*>*' 

i . #iiss»3»*a*ffiT-*- & fc v ^ rmjs***> 4 . - 

[0004] LfrLfctffc. £3Lfc«yifcJ:oTi. 

x^i. 

[0005] m&muc%$itzm\i-&mmt i 
x. jmse i i/c. ip^mmn^ 

sn. ftsitftsri o%ssi-cwj-ri.ifctiiK«jur 



[0006] £<0J:3fc|B]HfcllHm3fcfcfl!W>a3 
ftffftffifi, fc 1 * 7 - 5 4 8 5 5 (CIS*;? ft. 
4. i<0»3Jfeffa»"CU, P»S iEjctCn^S ifl& 

[0007] £<0JB3 jfcfrStffitli. IMS(0S i <r>m 

mm.zm&Lxm<n&m®*>r>ttm. m-m 
&Z'bz< ix. £fc<o¥%ff**w< 

< -t&imm o , -eogftB£*£ < -r 4 

[0008] 

m^mizix. mizmmzti&mm®. mmn 
Kwmwzfem h ztx-f>&. 

[0009] 

^*T'$)o-C. »l*«ci:SE2W#i:«iaiC N 

%n^m?tmw2tixim<?>% 1 1 # 

*±(cffM $ ixfc 19IE»ai fc J: 4 KHJbWWOaW 
[0010] JWBWfcttitf . {J»5:««cr)1g|!tco«-7K« 
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fc k fc tc, JCWaiaPFk jfeftftogtt k O&JsMS: 
®%<,ZtZ>ZttfX'Z&. 

[0012] ifrhmwwmt. mzmmixmA 

xmmmwzmtt. >>\-m*t><?>%*mtz. 
^m?<nmmxm&&tz#>iz. mm& z t 
# z ? ix*mw%m^m?<?>imizmtt&® 

[00 1 33 xmcoim&mwzii. w&&. m 

I S (metal-insulator-semiconductor) Jfttjf-n- 
^TU®-&B&£VZ<7)m<7)ffif&*lilX^X i>£ 

[0014] «N>M*>» 1 ¥*ffc»4. flHHOlS 2 

jwsa*** wis 2 ¥*f*j|<i , nftftcom i gfttm 

(onmmit. &imfttizn$m®mitixmifh 
tit&2mmz. mmmztsmtib. jsi*ttk*2 
mbmmzm&zti&mmx-is.. mnmzwm 

^fLtwmife<J:l>'»2^(CctoTM?iJ^§ 

ft. * & *na£*art- s ; k a*c# & . 

[00 l 5] sfcHgUWH'tt, K^T^oTtivxm 
k't. JMtT*<-Ct». *<7tfh»><, JWU2W»BBr 
«ttT**itt*J:v\ Si^NHfltJitt, ^UtoraHrcjcttK 

#jk s *it t J: n wi k* <> , ^m^mmcommmx 

14 . Lfci-S*OWffiBfcJR 1 ^MWWftfttS L- 

T»*Sfife«JfiT*-5T fc J: < . *>& V^44fc«H« 

[0016] ifc*»Htt, 3KWffl«^)j1«tt, 
0. 5~2mm*-C*>*£kSr1WSk-tS. 
[0017] *JWKcft;c.Ji\ 3t1EE«3l^^hg«, 
0. 5~2mm</»T'*>0, »^L<t40. 8-1. 2m 
m^T«bOs *6ifMi4fcl«;lmm*TftoTt>J:v\ 
£*Ucfc->TiS*raw>s i *k*«off¥koftfflM*3E^ 

■c* 4 «t a k k t> k . m&mmx£»m=F 



[0018] *fc*»yjHu fHBiii2¥9f4ci(onaat 

Hi. 4 5-9 0* T*i£k 

6. 

[0019] *WBt«itf. b?>&9«J: a t+M** l 
*. 4 5-90- lzM&ZblZ£r>X. S£tCff*L< 

(46o~9o* (ca^ikcior, mitsiifm2# 
mtkmtiK m?mn%<mmz£r>xmmztiz>&£i& 

«U ftSk^WM-riCkJ&^SS. L*»t>4"l>fl0 1 
£. CliOi^^ffiOffilBtS^kCioT, JBl** 

fM k 2 at* k com&immfcMzm* 

[0020] 4fc*»W4, S»*»C»lSS<ifclHiaiW) 

BJPJSJ4, tzbum^mk^nmxh'o . «s(cn 

16»S*iTV^»2l3J:t«P51*«cK: % -tfiW^SRW 
fcffiRSiT.*;rk*l$8k-r6. 
[002 1 ] * ^c*^BJ(4, S^cODflgPWSi L<(4 
^m.X . HI 1 #fttl4, 1 ««TL 3 9 jWB 

«s<i4kk*)K, «^ie*ifrtc»4. mngm3 9c7) 

o^jssii. jttg^jfts^mierapgsftjfiw, mi 

^ffliSk « i ^<*^m i tg*0t 3 9 c7)ss i i < am 
mn&<mftktf. m^mzmmzti. mmn&frb 
mm uzm i ^mmcomam^ m 2 mm?i4 0 s 

^tTSS2t*mcmmWtc^$fLl>Cfc$r^S!i:t 

[0022] 4fc*»i!BI4. *WE!I»T Otm* D 1 
k U, firiB»2*W*«WBBPSWrtgS:D 2 k 

l«M«fL3 9^)rtgS:D3kU, *2«tt?L4O0)rta 

SrD4t-TI)k^. 

D 1 >D3>D2>D4 

[0023] *JHBCfl!t{4". ^ l mw<nw, 1 ««?L3 

9(c ^m^ms^oitriewpgBftjfi*^* r&x-. * 

»*W«S«ft«»tyBJSSii«:S(2lSttfL4 OSrtfLT 

®^&ft&±vm2mmij-fz>-£ftft<7)m 1 

J:WII2W*fc, 3C«$3«3IH^>flS2tSJ:^»l*3lft 
1 k «RWfce»t**i-€WaK-*-4 i k I. J: ^ 

[00243 ^^mwmt^imwtffMsssmmz 

mix. tt»WHl»BBP»9J:0«>±*-C»2iNi* 
«<oBBPIB9<o±a'<o^iiik. s l *flwoan JSttfl. 
3 9WffiffitL<(4TO'tj5Wgl?^, -rir*>%»l«NU 

■C» 1 tS^7L3 9 5rHtfgi5^i:* { . «JW*)t»«S<i 
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6. 

[00 25] »liN»ftl70Hin»93&»feliajLfcffl 
# 1 0 (CI*, 31 2 *f|c 1 4 #8 2 &87L4 0£}$iIL 

Tt>J:<. t^li^2^fL40(c|g(t^a^aSmtt / <. 

(ci-jT. S23WM4fc*^fc««3*Vt 
[0026] £fc.l*l60>tt&D 1 fcJtfrtgD 2 , D 
3, D4£. MgOTO«0>fc&9f3&ttlfc(CJ:-9 

[0027] a*:*w!Hti. s^^iasp^^nffioffi 

flte S 1 k U #m£8l*^4C>££tJltlriifK£ S 2 
k*4k$. *ftitx = Sl/S2£. 2~8tSU;i 

[0028] 4fc*3Wflli. ( a ) «0SfcK«O##*# 

£WU SB2¥#tt«Wl«P$«^f&l¥&ttl<7)-SB 
##BU}U »l*JJ:tX»2^NW*«ia*><iJtti8«** 

^■thm.nm^m^- 1 .(b) -> 

T, 81**k»2*fck<oHlfc:. smis^^L 

sRWKais^TiaaBcojB 1 1 gfc±t=» 

zti. mimmt. m$zm : ?<?>m2¥mmzm%< 

n^comm. 0. 5~2mm<*T'*>0. SKrttMODM 
cO^PSigWffi«^S 1 k U *1BE«* : FW4"C^-Srtr 
M«£S2k-f6k£, *ftitx = S 1/S 2*. 2 

[0029] *fc*»H^j, ( a ) mmmmm 

U m^fl*fcJ:tf*ftJ:9i*;fr082^fM 
£*TU JB2^fMI<OBBP«W*»4>JBl i NliWi<0-» 
fl-tfRaiU ^lfcJ:^m2^mSf*cJBfa*^3Kiem^Sr 

aja* t flBRcojereaii*^ k , ( b > j»*t* -> 
t, »iw*t»2#*fc<oiatc, l 

i mw±.izmztitzwmmz* ixmm&ztitz 

^ **BBsn"Ccn»«ffi i i mwuzm 

fSLZtitzmmmmiz J: 5 RW^Jt^Sffll^tcSMt 
Sfi, Sfll&frti. 3fc«3^**<0»2¥*flslfc«!l 
WKSfttSfi. gS2WWi. SSl¥**S<0l5ffiliail, 

3&?<OW5l±, 0. 8-1. 2 mm 9. 

oa»oi!BP«oiia* s 1 1 u mmmmb* 
$mwmzs2t?&t$. m#jtx=si/s2 



sr. 4 ~- 6 ta-t: £ k * t 4 mmsiwx'b & . 
[0030] xmiizmui . iftft^nasswiPipas 

tzttimnmknmmx'h*). tztiittm 
?h^xi>£<. zvwmmizz&iz'rtixfijmiiiz 
B&zti. *<r>mz. %Msmm?ff&m$ti. 

zmmzmmztiz. mmmammnrnx-h^x . 

ttfc#*)£T fe . SOTSfflaFFfcflBStt-* £ k & 
J:3C*4. Lfc0 t ->Tft*ifcx = Sl/S2£. fck 
*.i2"2~8fgkLT, L<li4~6fgkl-T, 
V vbtf **#3tfBa**?*ll8* 6 Z k 5 . £ 

# < U jtTOaftSR^OfflRiSiM-* £ k . *» 

mmm& *m i . ^wcWMiitrf & z t # 

TSfiidt:**. 5ftf*offi^(i> Jt«WS#-C'J> 

[003 1 ] fck i.tf*ft^BMoH®(Cckix<i\ 

i ^fejRiJKTOSUR^ *^hg*»8 0 0 

x-ii. MfttM4^6®t-rtuf. xftrngmx-m 

sit:, &m±. %wmm^<r>%m^<r>%mzmm. 
^wm^ymm. tmumm^-n>^mzm 

%Ltzt*<?)W-Mi, 20^mtC^O, 
* { -5T3^tt^ 1 W^TtO^S i (OttfflMli, 2 g*ll 

i jtefTttimt, IS B B B ^ u 3 ymmt, 3 5 

O~5OO^m-CJ)0, X^^XoxSr^Si:, #jl 
mratiri. -tWfcft. mi5tffft»T'(i, 1 

wj>yiO«s icofiEfflft«i, »i 5~2 0gS«-cft 
1 itltfiflf Clt^T^BWSiS^- h z. I ttx-% h . 

[0032] mm.^8i:mimbttni. imst 

WStFfr&Rto&nfrth z t , 1 w 

fcfc 0 *> S i coffiffli «: $ <b (cliM-r •& ^ k tfTZ I 
fi\ -e^RB. StaRtJ4«3tibxOi|MnifckiK. WM 

izx%2titzft**)u*<v%m%®m?mw.2tiz?it 

[0 033] Sfet*|fiWlcfi6itf. fT^OtfeO. 
fCESBR^O^g*: 0 . 5 - 2 m m <t> . L < 
(±0. 8-1. 2mm0(ca*ktt>tC. »3tJtxSr. 

nmS. Sr ««t S i t S k k i tc, 3l£tCSftX 
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6 J etc**. i^J:3k:LT3WDC«* 

[0034] tttXttSTOftS* 0 . 5 m m 0 

S(* J tijDLTL^V\ ifc*<7)flgj&<2mm*£jg*.S 
flUR-Cli. JKTOHHWMJWiJS^iaS*. S i 

[0035] **Jfcx**2*ar«i. S i W«ffl*£3t 

%UIL k t& £ k & J: 3 . 
[ 0 0 3 6 ] £ o LT+JWifcttitf . aWBHI»^> 

o TfriEcom 3 jfeff StBt Jt^T , JKSSBt*? 
&ISlk, B£1fcftlW&fc9oSiOffiJflftfcfcvv^ 

1/5-1/1 oizm$,?&ztwx'*z>t^o$ 

[00 37] ttz*$Lmz®LnXTW7TXSi%M. 

JR^tifr^TiffStf, ^tx.(i'4 0-8 0-Cf:-rS£ 

[00 38] tis&ffli., 0 1 4<nx o £, %M$&i 
am* . -umMt&wm i ¥##1 6 4 ojwt . n 

[0 0 3 93 4fc*WPili. Ill 5fcctyill 6c7)«J;d 

8, 7 3<Wmz. T*iV7TX$L'&*mWm6 9, 7 
4 . fcilA'3iSl¥#tt«<}: 0 t,3fcW<y -y7**< 
£V«2OT^O7*/l'7 7.*fll2¥»ttB7 0. 7 
6*<. £«WfT»BKSiiT» Pi nS^SrWtSClfc 

[0040] ttzifwm. mi*m#mt. nmsi 

T'fcO, SF52¥SttS(4, P»7WrASiCt* 
£>.Ik£1#GSk-*&. 

[004 1 ] 4fc*»BBJ4. tR 1 ¥$ftJ!T"£>2> niS 
i (4, n»£AS i iftUniMiA ( V c ) Sit* 

sik^tak-rs. 

[0042] *mitZft.Ui , »SW7*/P7 r 
fttCioTp n4£t4p i n^Tn&-&Sgfgji£fM 



T£OS2^ft«T'#AW£il&v^?(;:L, *BB 
IST'<0«?kI?lkOBifc!te£«&U TtiKUXJt^^g 
ML, 4 fcHtfeftfflJ*)**** IX V 4 Y*f-*r,7Wfc 

k#?#*. 

[ o o 4 3 3 »tp i n&smmx'tt. mm^m.® 
x'hhmL^mwm ( i«) *x*^*«k | )#< 

^•y7mffl^jtfi)itS£i:* { T'#l.. *»flTtt. flu 
awjtffftffiKtJfti pJgS i JfLWUtZ nms i 

[ 0 0 4 4 1 p i n i «T 

«. mmmtixv.^ ■ mtt£itr>xytwfc£&.tfL 

l%>m&®.3&WzL, Plaint 7*^5* 
14*flS«^fceW*tf>ifi<fc:HJgLT. i«T«4L 

/cm-?, ietl*. mnmzm&ftunmtt^xmjs. 

8$f)$c7)r&]±# { 04>ft&. 
[004 53 ifcsWftifltt. 0 1 7<0<fc 0 (C. 

Gt&ZbmWLb-th. 

[0046) *1&&tWi* rtSS-b^8 1 (4, p 
mtWZp i n^JfSrWL, «-a5-b^8 2(i, pntg 
£«4fc{iP i n«^«**t6£k*»ai:^*. 

[00473 4fc*»W4, fti5"fe^81tt, 
tliC 1 *mW!§8 4 k . 

5k$*L, ^-b;U8 2{i, rt^^hWBC 
yrXp i nfg-^Jl8 6i:, :<0p i ntg^«i;Dt3t 

*2*&mms 7 b tut* z b *<mb-?& . 

[00483 4fe*»^tt. 01 8c7)J:d{c, rt«-fe;u 

i o Ki. M^mzmiz. -nmmmxcomi^mft 

110 4k. mHm®3®£<7)7W7TAto £V/ttz 

temm&<r>*mwm 105, io6tsrWL, 

10 2(4. rt^^^htJifc:, -*IW»«<o«ttSJHi«t 

*JB1 07k. T^^r^Htt^fMil 08k. ftt! 

*twBB*<oa»SAw»2iimw*c«i 1 ltfc^rt*; 

k^#S!k-fl>. 

[0049J *fc*»Wtt, 01 9C7)4;^(C. rt^-t/U 
1 1 2(4, WkWzMlZ* -UWWB&0>TW7 r 
x<r>% 1 114k. 7*JU7 r AMfttmftm 

115k, mKmwB&oTw? r x*mwm 1 1 7 

k$rWL. WB-k^H 1 3(4. rtfrtWcW:, 
me«)tttiiA¥IIMcfl H8k. 7t^7 r XStt¥ 
#«s«l 19k, flW«WBB«<OJWSfli<0»23NII(MI 
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1 22 bHTt*Zki:WBkk.-t&. 

[0050] ostium* @2 0<7)<i:at, ft&^iv 

1 24(4, rt*»fe»KJtfc:. -*8W»5$tf>7*/P7r 
1 1 2 6 k . tS^faO^tt^^l 1 2 

7k. flrtHtWWTfc-j-c. mi^ftlJ;0i3t^ 
WA'y -^jME^*/!^ 7X**flsl 12 9k 

wi-fein 2 5(4. rt*»t>KciBfc, 

ffi&W&fi&mtom 1 3 0 k , 7***7 r Xjttt¥# 
fWf 1 3 1 k . fl&^»«KA(0tttSAOff 2¥»«J| 1 
34 kZG-t&ZtZimkth. 
[005 1 ] *«Wlcfl!iar. ttttSA ( At c ) 
14, . ;<0J:5'fl«ISft¥*fWB*» 91 

-c. *«3£8W£fo±-f4 4. 7**77 

Xp i ng^SCioT. iWOTt^TXp i n 

* * u 7?M&iK*rfr d i k a k k 1 (= . it 

-v 'J 7<0?ltt^)«ifeSrll«t 6 £ k S . 

[0052] 7**7 rz^mmt. 3&f#0xmnft 

W££Z,%.nmt:%Ki-ZZtlz£oX. £k*(4'40 

#wi$*x. iwatreeaawi, as 

[0053] &tz*Wm, m 1 ^ftl<4, iS«S^ 

[00 54] 4fc*JKW4, ttf£S^¥Stt«{4, I 
nAs, GaSb, Cu I n Se 2 . Cu (InGa) 
Sei, CulnS, GaAs, InGaP, CdTe 

^u-r*»fe«r titz i asrc* s £ k St^ms 
[0055] *»H^t^iif , ftmom i 

£itfcJ:^T**kE?Lk 

Z<7)Zblz£^Xi>£tz. %w$8mm£fo± 
thzttfX'Zh. 

[0056] tttBffli* m<?>3ffii*i)m%ix® 

*t. ftu^^<*o^29(*t* { , mtebtixmm) 

izmmti&ztznmkth. 

[0057] tttftwu. m&mmmi. £± 

[00 58] Tt^m^-f ffftmzti 

tcmw3&f#(of§im&x\ -ucDZftfcomimft 

k. ffi*<o$J*ft«»2»*kS:«iaT»«L. ZdL 



u #af tt^nEiwoiz-tzbtfX'Zb. 
[0059] &tmz&tu . imom 1 2axim 1 
3 i^w^jaascoiLtoai^ki 

6*ifciiaucT* &«fft^<oDaaittJ i-tfftmsaas? 

Z b £ 4 0 (c&S . 
[0060] 

imcommmm] m 1 a*»i»^iit<^)-?BJaw»t 

aiO^*^«JS^-rBniiEIT*0. 12 3 (402(3* 
1^2 k. *03W^^2#«a3*i4Stttt3fc*» 

fc***a**4**, wm&immm, at tap 

VB . EVA (Ifl/yt^ 

*7*-fe-f-H fctffr 5 rtfcSHKSfi, -I 

<?mm 5 K(4. *»3t=flrk*<03tjSlilt!K 'J 

h%zcomjt&m : s-h6ffimztix®%ztih. 
mm 5 w^is^- h 6 k R«ffli ( m 1 ^t^ > 

Ctt, ^^m^=5rkXbJ«l»|567K1tSfflv-M 2 

* 5 @s§ix4 . r d Lt^m^a 1 o^*ojg«{4. 

[006 1 ] 7fe^}SS^2l4» |gl^«c®7, fc«t 
a!^10{4, HJP»9*»feBlO"RSrt»aj-f*. 01 

<r>±3jfrh%.\ um%ztihzkiz£ix. ms&t 

[0062] S»*3I4. 91**1 3tm29*14 

k^iacniwenwsi 5m>Y* y^ti. zoix 

SHfc«ktf3S23$#l 3, 14j&«, «SMfi»flsl5t^ 
#13, 1 4(4. fckiar7^S-^?ST*->-CtJ: 

< . z<r>m*n&mw>'-YX'hr>xi,£\\ 
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